
(19) (H) 



(51) MnK 6 



2 1 42 580 

F 04 F 5/54 



(13) 



C1 



POCCMMCKOE ArEHTCTBO 
no nATEHTAM M TOBAPHbIM 3HAKAM 



(12) 



Ofll/ICAHME H3QEPETEHHfl K flATEHTy POCCHMCKOH cEEflEPALjHH 



ro 
en 

00 



(21), (22)3aaBKa: 98102482/06, 13.02.1998 

(24) flaTa Hanana AePicTBM^ naTei-rra: 13.02.1998 

(46) flaTa ny6jiw<aL\nki: 10.12.1999 

(56) CcbiJiKu: RU 2088842 C1 , 27.08.97. SU 1332085 
A, 23.08.87. SU 1239419 A, 23.06. 86. SU 
918573 A, 07.04.82. DE 1092044 A, 03.11.60. 

(98) AApecAnfl nepeni/iCKVi: 

103009, MocKBa, JleoHTbeBCKUM nep., a .11, 
KB. 10, OkiceHKO B.B. 



(71) 3afiBMTerib: 

OkiceHKO BnaflMMnp BnaflMMnpoBMH 

(72) M3o6peTaTenb: OwceHKO B.B. 

(73) naTeHTOo6riaAaTenb: 

OkiceHKO BnaAMMkip BnaflMMnpoBMH 



o 



(54) CnOCOB CTPYklHOM flEA3PAI4MM 14 CTPYMHAFI YCTAHOBKA flJlfl EfO PEAJ1M3AL4MM 



(57) PecjDepaT: 

l/l3o6peTeHne npeAHa3HaHeHO Ana 
fleaapaLjui/i >khakmx cpeA- B ycTaHOBKe 
BaKyyMHbii?i AeaapaTop BbinonHeH b bhas 
Aera3npyfOLAero CTpyPiHoro annapaia. 
YcTaHOBKa CHa6>KeHa l^mktiohom, HarpeBaTeneM 
v\ noAafOLAUM HacocoM. rioAaramHM Hacoc 
bxoaom noAKfiKDHGH k MCTOHHUKy Aes^PHpyeMofi 
>kmakoctm. Conno CTpyCiHoro annapaia 
noAKJifoneHO k HarpeBaienho, KOTopbM b cbohd 
onepeAb noAKTiK^MeH k BbixoAy H3 noAawLi^ero 
Hacoca. BbixoA CTpyfiHoro annapaia noAKntoMeH 

K BXOAy B I4MKTIOH, KOTOpblPl ra30BblM BblXOAOM 

noAKTifoneH k ra30BOMy BXOAy 

>KMAKOCTHO-ra30Boro CTpyMHoro annapaia, a 
BbixoAOM >kmakocth - k noTpe6"nTejiio 
AeaapupoBaHHoCi >khakoctm. 3oHy noHH>xeHHoro 
AaBiieHMfl co3AaKDT b j3,ers3\Apy\on[SM CTpyfiHOM 
annapaie. B nooneAHeM co3AafOT soHy 
noHM>KeHHoro AaBneHMfl c o6pa30BaHneM 
pa3BHTOM noBepxHOCTH ra30BbiAeneHna h 
0opMnpoBaHneM ra3onapo>KMAKOCTHoro noTOKa 
c o6"beMHbiM ra3onapocoAep>KaHMeM b CMecu He 
MeHee 0,3 m nepeBOAOM noTOKa civiecM Ha 
GBepx3ByKOBoCi pe>KMM TeneHMfl. 3aTeM b 
Aera3npyfoiAeM CTpyMHOM annapaTe opraHi/i3ytoT 
CKanoK AaBneHMfl c npeo6pa30BaHMeM b HeM 



nOTOKa B >KMAKOCTHOM l~ipH O&beMHOM 

ra30COAep>KaHMM He 6onee 0,70. riocne 3Toro 

>KMAKOCTHOM nOTOK nOAafOT B L^UKTIOH, B KOTOpOM 

cjDopMnpyroT 30Hy noHH>KeHHoro AasneHUfi, b 
KOTopyra otboa^t ra3 M3 AeaspupyeMOM 
>kmakoctm. B pe3ynbTaTe noBbiiuaeTcn 
3c|3c|DeKTHBHOCTb AeaapaiUHi/i >khakoctm. 2 
c.n.cjD-nbi, 1 nn. 
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(54) FLUID-JET DEAERATION METHOD AND JET-TYPE DEAERATION UNIT 



(57) Abstract: 

FIELD: deaeration of liquid media. 
SUBSTANCE: vacuum deaerator of unit is, 
essentially, degassing jet-type apparatus. 
Unit has cyclone, heater, and feed pump. 
Inlet of the latter is connected to heater 
which, in its turn, is connected to outlet 
of feed pump. Outlet of jet-type apparatus 
is connected to inlet of cyclone whose gas 
outlet is connected to gas inlet of 
liquid-gas jet-type apparatus and fluid 
outlet, to deaerated liquid user. 
Low-pressure zone is organized in degassing 
jet-type apparatus to form developed 
gas-liberation surface and gas-steam-liquid 
flow with volume content of gas and steam in 
mixture being at least 0.8 and to transfer 
mixture stream to supersonic flow 
conditions. Then pressure within degassing 
jet-type apparatus is abruptly raised with 
gas flow converted into liquid flow at 
volume gas content not over 0.70. After 
that, liquid stream is passed to cyclone 



wherein low- pressure zone is organized to 
receive gas from liquid being deaerated. 
EFFECT: improved efficiency of liquid 
deaeration. 2 cl, 1 dwg 
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l/l3o6peTeHi/ie OTHOCMTca k ocriacTM 
CTpywHOki Tex h i/i km, npei/iMymecTBeHHO k 
Mcnonb3OBaHHh0 CTpyMHbix annapaTOB Ana 
fleaapannn >kmakhx cpeA, npenMyu^ecTBeHHO 
nuTaTeribHOM BOflbi SHeproycrraHOBOK. 

H3BecTeH cnocoo" fleaapai^Mki >kmakmx cpefl, 
BKrifonaKJU^MM noAany >kmakoctm Ha p,e&3pau,)A\o b 
BaKyyMHbiM AeaspaTop m nocneAyfOLi^ee 
pa3AeneHne b hsm noAaHHOM Ha Aeaspai^Mio 
>kmakocth Ha AeaapupoBaHHyjo >KMAKOCTb v\ 
BbiAe-neHHbiw M3 Hee ra3 c otboaom M3 
BaKyyMHoro AeaapaTopa ra3a v\ A©ra3npoBaHHOM 
>kmakocth (cm. , RU, naTeHT, 2040942, onyon. 
09.08.95). 

M3 3Toro >Ke naTeHTa Poccmmckom 
cDeAepaL^n 2040942 H3BecTHa ycTaHOBKa Ana 
Aeaspai^MM xmakocth, coAep^amaa eMKOCTb 
noA BaKyyMOM c BbinoriHeHHbiMM b Hew TpycoM c 
KfianaHOM Ann noABOAa >kmakocth Ha 
Aera3au,Mio, cucTeiviy npocjDnnnpoBaHHbix jiotkob 
Ana ooecneneHMa pa3AeneHMa A©ra3MpoBaHHOM 
>kmakoctm n BbiAennBLueroca ra3a m CMCTeMbi 
oTBOAa BbiAennBiueroca ra3a m A©ra3npoBaHHOM 
>kmakoctm Ha 6a3e CTpyMHbix annapaTOB. 

OAHaKO AaHHbiM AeaspaTop nivieeT cno>KHyio 
KOHCTpyKi^nto \a TpeoyeT cneu,ManbHbix cpeACTB 
Ana noAaMM b Hero >khakocth Ha Aeaspai^Mio n 
cpeACTB Ana otiohkh M3 Hero A©ra3MpoBaHHOM 
>kmakocth n BbiAennBLueroca M3 Hee ra3a, hto 
AenaeT AaHHbie cnoco6 m ycTaHOBKy 

3KOHOMMHeCKM Ma/lO npUBJieKaTeilbH bIMM. 

Han6oriee 6tim3kmm k onucbiBaeivioMy no 
TexHunecKOM cyu^HOCTM n AOCTMraeMOMy 
pe3yribTaTy aBnaeTca cnocoo" CTpyMHOM 
Aeaspau^M, BicnfOHafOLAMM noAany kmakoctm Ha 
AeaapupoBaHne, co3AaHne 30Hbi noHM>KeHHoro 
AaBJieHMa m nocneAyioLAMe otboa 
AeaapMpoBaHHOki xmakoctm m OTKaHKy CTpyMHbiM 
annapaTOM BbiAennBiueroca ra3a (cm. , RU, 
naTeHT, 2088842, ony6n. 27.08.97). 

M3 3Toro >Ke naTeHTa Poccmmckom 
^eAepai^MM M3BecTHa ycTaHOBKa Ana 
Aeaapi/ipoBaHwa >kmakocth, coAepwaLnaa 

MCTOHHMK A^aspMpyeMOM >KMAKOCTM, BaKyyMHbIM 

AeaapaTop, >KHAKOCTHO-ra30BbiM CTpyMHbiM 

annapaT v\ Hacoc, npM stom BaKyyMHbiM 

AeaapaTop noAKmoneH k MCTOHHMKy 

AeaapwpyeMofi >kmakoctw, Hacoc bxoaom h 

>KMAKOCTHO-ra30BbiM CTpyMHbiM annapaT 

BblXOAOM nOAKTIHDHeHbl K MCTOHHMKy 

AeaapMpyeMoPi >kmakoctm m BbixoAOM Hacoc 
noAKn^neH k conny >KMAKOCTHO-ra30Boro 
CTpyMHoro annapaTa. 

flaHHbie cnocoo" Aeaapai^MM noAriMTOHHOM 
>kmakoctm m ycTaHOBKa Ana ero ocy mecT bji e h m a 
no3BorifitoT npoBOflMTb RQttpauyuo noAnnTOHHOM 
BOAbi b coneTaHMM c ee XMMMHecKOM ohmctkom. 
OAHaKO b AaHHbix cnoco6e m ycTaHOBKe 
30>apeKTMBHO Mcnorib3yeTca TonbKO oamh M3 
KOMnOHeHTOB, KOTOpblM no3BonaeT 

AeaapMpoBaTb bo Ay - noHM>KeHHoe AaBneHMe 
HaA >KMAKOCTbfo. B Toxe BpeMa HeAOCTaTOHHaa 
pa3BMTOCTb noBepxHOCTM BeAbi b MOMeHT ee 
Aera3ai_|MM m ManonoABM>KHoe cocToaHne BOAbi 

B MOMeHT Aera3ai4MM CHUXaiOT SdpcfteKTMBHOCTb 

AaHHbix cnoco6oB m ycTaHOBKM noAroTOBKM 

nOAnMTOHHOM BOAbi. 

3aAaneM, Ha pemeHMe KOTopofi HanpaBneHO 
HacTOHinee M3o6peTeHne, ABnaeTCE noBbnueHne 
3a>0eKTMBHOCTM AeaspaLjMM >kmakoctm nyTeM 
pe3Koro yBennneHixia noBepxHOCTM 
rasoBbiAeneHMa >kmakoctm m cjDopMMpoBaHMa 
ycnoBMM Ana 6bicTporo OTBOAa BbiAeriMBLueroca 
M3 >kmakoctm ra3a npn yMeHbiueHMM 
MaTepi/ianoeMKOCTM ycTaHOBKM Ana Aeaspai^MM 



>KMAKOCTM, B KOTOpOM peaflM30BaH A^HHblM 

cnoco6 Aeaapai-^H- 

flaHHaa 3aAana pemaeTca 3a cneT Toro, hto 
b cnocoGe CTpyMHOM Aera3au,MM, BKJiHDHaKDLi^eM 
noAany >kmakoctm Ha Ae^pupoBaHMe, co3AaHMe 
5 30Hbi noHM>KeHHoro AaeneHMa n nocneAyfOLUMe 

OTBOA ASaspMpOBaHHOM >KMAKOCTM M OTKaHKy 

>KMAKOCTHO-ra30BbiM CTpyMHbiM annapaTOM 
BbiAejiMBLiieroca ra3a, 30Hy noHM>KeHHoro 
AaBJieHMa co3AaioT b AerasMpyrameM CTpyMHOM 
1Q annapaTe nyTeM noAaHM noA HanopoM b conno 
HarpeTOM AeaspupyeMOM >kmakocth, npw stom 3a 

CHeT paCLUMpeHMa ^MAKOCTM, 3a BblXOAHbIM 

ceneHMeM conna co3AafOT 30Hy noHH>KeHHoro 
AaBJieHMa c o6pa30BaHMeM pa3BMTOM 
noBepxHOCTM ra30BbiAeneHMa M3 AeaspMpyeMOM 

/5 >khakocth, CjDOpMMpOBaHMeM 

ra3onapo>KMAKOCTHoro noTOKa c o6"beMHbiM 
ra3onapocoAep>KaHMeM b CMecM He MeHee 0,8 m 
nepeBOAOM 3a cneT 3Toro napora30>KMAKOCTHOM 
CMecu Ha CBepx3ByKOBOM pe>KHM TeneHUfl, 3aTeM 
b napoxMAKOCTHOM CTpyMHOM annapaTe 

20 opraHM3ytoT CKanoK AasneHMa c 

npeo6pa30BaHMeM b HeM TyMaHonoAo6HOM 
napora30>KMAKOCTHOM CMecM nepeA ck3hkom 
AaBJieHMa b >kmakocthom noTOK c ny3bipbKaMM 
rasa 3a ck3hkom AaBJieHMa npM o6"beMHOM 
ra30C0Aep>KaHMM b CMecM He 6anee 0,7, nocjie 

25 nero >kmakocthom noTOK c ny3bipbKaMM rasa 
noAaioT b 14MKT10H, b kotopom nyTeM otk3hkm 
ra3a >KMAKOCTHO-ra30BbiM CTpyMHbiM annapaTOM 

M 3aKpyTKM >KMAKOCTHOrO noTOKa c ny3bipbKaMM 
rasa qbopMMpyioT 30Hy noHM>KeHHoro AaBJieHMa, 
3Q b KOTopyio opraHM3ytoT otboa BbiAeriMBUjeroca 
M3 Aea^pupy^MOM >k makoctm ra3a. 

PeujaeMaa 3aAana peiuaeTca TaiOKe sa cneT 
Toro, hto b CTpyMHOM ycTaHOBKe Ana 
AeaspMpoBaHMa >kmakoctm, coAep^ameM 
mctohhmk A^aspMpyeMOM >kmakoctm, BaKyyMHbIM 

35 AeaspaTOp, >KMAKOCTHO-ra30BblM CTpyMHbiM 

annapaT m i4MpKyjiai4MOHHbiM Hacoc, nocneAHMM 

BXOAOM M >KMAKOCTHO-ra30BblM CTpyMHbiM 

annapaT BbixoAOM noAKJifoneHbi k MCTOHHMKy 
AeaspMpyeMOM >kmakoctm m buxoaom 
LiMpKyjiaLJ.MOHHbiM Hacoc noAKJiioHeH k conny 
40 >KMAKOCTHO-ra30Boro CTpyMHoro annapaTa, 
BaKyyMHbIM AeaspaTop BbinoriHeH b BMAe 
Aera3Mpy to m,ero CTpyMHoro annapaTa, a 
ycTaHOBKa CHa6>KeHa lj,mkjiohom, HarpeBaTeneM 
m noAaKOLU,MM HacocoM, npM stom noAatOLAMM 

HaCOC BXOAOM nOAKJIKDHeH K MCTOHHMKy 

45 A^aspMpyeMOM >kmakoctm, conno 

Aera3MpyK3LAero CTpyMHoro annapaTa 
noAKnHDHeHO k HarpeBaTento, KOTopbiM b cbohd 
onepeAb noAKnioneH k BbixoAy noAatoLAero 
Hacoca, BbixoA Aera3Mpyiou4ero CTpyMHoro 

5Q annapaTa noAKnraneH k BxoAy b i^MKnoH , 
KOTopbiM ra30BbiM BbixoAOM noAKniOHeH k 
ra30BOMy BxoAy >KMAKOCTHO-ra30Boro CTpyMHoro 
annapaTa, a BbixoAOM >kmakoctm - k 
noTpe6MTenio Aeasp^poBaHHOM >kmakoctm. 

KaK noKa3anM npoBeAeHHbie MccneAOBaHMa, 

55 opraHM3au,Ma npoLJ,ecca Aera3MpoBaHMa 

>kmakoctm OKa3biBaeT cyLAecTBeHHoe BnMSHMe Ha 
3cf)cjDeKTMBHOCTb npoTeKaHMa npoLJ,ecca 
Aea3paLJ,MM >kmakoctm. 

EcnM paccMOTpeTb KaKyio nM6o-TOHKy b 
o6"beMe >kmakoctm, to, KpoMe ycnoBMa 

60 paBHOBecMa Me>KAy AaBneHMeM oKpy>Kafou4eM 
>KMAKOCTb cpeAbi m BHyTpeHHMM AaBneHMeM 

>KMAKOCTM, Ha 3Ty TOHKy B MaCCe >KMAKOCTM 

AeMCTByeT TaiOKe TMApocTaTMHecKoe AaBneHMe 
CTon6a kmakoctm m neM rny6>Ke pacnono>KeHa 
paccMaTpMBaeMaa TOHKa, TeM sto AaBneHMe 
Bbiuje. flosTOMy b oSbNHbix ycnoBMax yAanMTb 



ra3 v\3 huxhmx cnoeB >khakocth TpyAHee, neM c 
noBepxHOCTM. KpuBaa pacTBopi/iMOCTH OTBenaeT 
TeopeTunecKM ycnoBMJO paBHOBecwa b 
noBepxHOCTHOM cnoe. nosTOMy npn co3flaHMH 
fleaapaTopoB n pa3pa6oTKe cnocoo"oB nx 
pa6oTbi cymecTByeT CTpeivineHne k 
MaKC^MaribHOMy pa3BHTMK3 noBepxHoc™ 
Aera3i/ipyeMoPi xmakoctm. Kpoivie Toro, 
npuxoAHTcn ynnTbiBaTb tot cjDaKT, hto b 
cno>KHbix ycnoBi/iax paGoTbi AeaapaTopa npw 

OflHOBpeMeHHOM B03fl6MCTBMH Ha >KHflKOCTb 

flUHaMnnecKnx cjDaKTopoB, TaKnx, Hanpniviep, KaK 
CKopocTb m pe>KMM TeneHHa >KHflKOCTH c yneTOM 
HepaBHOMepHOCTM pacnpeAeneHi/m 
TeiunepaTypbi m AasneHMa b o&beMe 
fleaapaTopa npaKTMHecKi/i He paSoTaeT 33koh 
TeHpn, BbipaxaHD^MM npaMyio 

nponopi^noHaxibHocTb Me>KAy KonnnecTBOM 
pacTBopeHHoro b >kmakoctm rasa n 
napL\naribHbiM flaBneHneM 3Toro ra3a Hafl 
noBepxHOCTbfo >kmakoctm. 

B to >Ke BpeMa 6bina ycTaHOBneHa neTKaa 

3aBMCHMOCTb Me>Kfly OKMMaeMOCTbK) >KMAKOCTM M 

ee pacTBopaK)LAei?i cnocoGHOCTbHD - neM 
ooribLueM OKHMaeMOCTbto o6naAaeT XMAKOCTb, 
tgm 6oribLuei?i paCTBOp^K3LI4eM cnoco6HOCTb« 
OHa oGriaAaeT. TaKUM o6pa30M, MaKCHMyM 
noKa3aTerm M303HTponbi OTBenaeT MMHMMyiviy 
pacTBoparoiAefi cnoco6HOCTM >kwakocth, a 
KanecTBO ra3oyAaneHna b peLuafoiAew CTeneHM 
3aBMCMT ot AByx onpeAenatoLAHx cjDaKTopoB: 
oahopoahoctm cpeAbi no TeiwnepaType m 
BennHMHbi noBepxHOCTH ra30BbiAeneHna. B stow 

CB33H CTaHOBMTCa nOHaTHblM, HTO BbinOJIHeHUe 

BaKyyMHoro AeaspaTopa b bhas Aerasnpyjou^ero 
CTpyMHoro annapaTa c cosAaHneM b Hew 
BbicoKopa3BHTOi/i noBepxHOCTM ra30BbiAeneHMfl 
b 30He noHH>KeHHoro AaBneHMa no3BonaeT pe3KO 
aKTMBH3npoBaTb npoi^eccbi Aera3ai4nn, a b 
coneTaHUM c qbopMnpoBaHi/ieM b CKaHKe 
AaBneHHa XMAKOCTHoro noTOKa c rasoBbiMi/i 
ny3bipbKaMH no3BonaeT co3AaTb npeAnocbiriKM 
Ana nocneAyHDLnero o6nerneHHoro OTAeneHi/ia 
ra3a ot Asra3npoBaHHOM >khakocth 
HenocpeACTBeHHO 3a Aera3npyfoiAMM CTpyi?iHbiM 
annapaTOM b i^MhcnoHe. 

He MeHee Ba>KHoe SHaneHne OKa3biBaK)T 
oGecnennBaeMbie b Aera3npytoLneM CTpywHOM 
annapaTe pe>KMMHbie napaivieTpbi, a nivieHHO 
pe>KMMbi ra30C0Aep>KaHHfl Ha pa3JiMHHbix STanax 
Aea3pai4nn >khakocth. Bbino ycTaHOBneHO, hto 
AOCTM>KeHMe npn pacLunpeHMM HarpeTofi 

>KMAKOCTH pa3BMT0M IIOBepXHOCTH 

ra30BbiAeneHna M3 AeaapupyeMOM >khakoctm 
o6"ecneHMBaeTca npn cpopMnpoBaHnn 
rasonapo>KMAKOCTHoro noTOKa c oo"-beMHbiM 
ra3onapocoAep>KaHMeM b civiecu He MeHee 0,8 v\ 
nepeBOAOM 3a cneT 3Toro napora30>KHAKOCTHOki 
cm ecu Ha CBepx3ByKOBOM pexnM TeneHHa. 
KpoMe Toro, Ba>KHO o6ecneHHTb 3a ciohkom 
AaBneHHfl qbopMnpoBaHne >KMAKOCTHoro noTOKa 
c rasoBbiMH ny3bipbKaMM c o6""beMHbiM 
rasocoAepKaHneM b CMecw He 6onee 0,70, hto 
no3BormeT co3AaTb ycnoBwa b i^MKTioHe Ana 
AOCTaTOHHO nerKoro yAQ-neHMfl M3 >kmakoctm ra3a 
m npn 3tom He A^Tb pa3BMTbca npoi^eccy 
o6paTHoro pacTBopeHna ra3a b >kmakoctm, hto 
Morno 6bi CHH3MTb sqbqoeKTHBHOCTb 
npoBOAHMoro npoi4ecca A©a3pai4nn. 

M nocneAHee, Ha hto HeooxoAMMO oGpaTMTb 

BHMMaHMe - 3T0 AOCTM>KeHMe B03MOXHOCTM 

oGecneHMTb ra300TAeneHne 6e3 noTepb 
Aera3npyeMoCi xhakocth Ha ncnapeHne n, kbk 
cneACTBue, yMeHbiueHMe 3Hepro3aTpaT Ha 
npoBeAeHne npoi^ecca Aeaspi/ipoBaHkm n 



yMeHbLueHne MaTepnanoeMKOCTH ycTaHOBKH Arm 
npoBeAeHna npoAecca Aeaspaunn. 3Ta 
ocooeHHOCTb cnoco6a n ycTaHOBKM 
3aKnK)HaeTca b tom, hto b npoi^ecce 
qbopMnpoBaHMa pa3BHTOM noBepxHOCTM Ana 

5 Aerasai^MM >kmakoctm HeM36e>KHO MAeT 
naparinenbHbiCi npoi^ecc napoo6pa30BaHMa 5 hto 
paHbLue TpeGoBano ncnonb30BaHi/m 
cnei^nanbHoro o6opyAOBaHna Ana npoBeAeHna 
npoi^ecca KOHAeHcai^nn stux napoB. B HaiueM 

1Q cnynae cneAyfoiAH^ 3a npoueccoM 
ra30BbiAeneHna CKanoK AaBneHna Bbi3biBaeT 
OKaTue napora30BOM cocTaBnahOLAew noTOKa c 

CjDOpMUpOBaHMeM ny3bipbKOBOM CjDOpMbl ra30BOM 

cocTaBJiaKJL^ePi noTOKa n KOHAeHcai^neM b 
npoi^ecce OKaTna ra3a napoBoCi cocTaBnaMDL^eCi 

75 noTOKa. B pe3yribTaTe b i^nicnoH nocTynaeT 
ra30>KMAKOCTHOM noTOK c ny3bipbKOBOki qbopMoPi 
rasoBOM cocTaBfiafOLneM, hto m no3BonaeT b 
i^MKnoHe o6ecnennTb 6bicTpoe n scjDcjDeKTMBHoe 
OTAeneHne ra3a ot >kmakoctm. 

Hcnonb30BaHne b ycTaHOBKe Aeaspsii-IUM 

20 Aera3npyK)LL4ero CTpyPiHoro annapaTa b KanecTBe 
BaKyyMHoro AeaapaTopa b coneTaHnn c 
L^HKnoHOM, HarpeBaTeneM n >KHAKOCTHO-ra30BbiM 
CTpyffiHbiM annapaTOM Ana otk3hkm ra3a m 
co3AaHna noHM>KeHHoro AaBneHkia b i^MKnoHe 
no3BOJinno b coneTaHnn c oSecneneHneM 

25 Tpe6yeMbix nocneAOBaTeribHOCTH as^ctbmm m 
pe>KHMHbix napaMeTpoB co3AaTb 3aKOHHeHHbiM 
TexHOJiornnecKUM 14MKJI Aeaspau^w ot 3a6opa 
HeAeaspupoBaHHOM >kmakoctm ao noAann 
AeaspMpoBaHHOM >khakocth noTpe6nTenK), 

2Q HanpMMep b napoBOM KOTen 3HeproycTaHOBKM. 

Ha MepTe>Ke npeACTaBneHa npuHi^nnnanbHaa 
cxeMa CTpyMHoCi ycTaHOBKH Ana AeaapupoBaHMa 
>kmakoctm, b KOTopow peariM30BaH cnocoG 
CTpyMHOM AeaspauMM. 

CTpyMHaa ycTaHOBKa Ana A©a3pnpoBaHna 

35 >KMAKOCTM COAep>KHT MCTOHHUK 1 Ae33pnpyeMOM 

>khakoctm, BaKyyMHbiM AeaspaTop, 

>KHAKOCTHO-ra30BbiCi CTpyMHbiM annapaT 2 m 
i4npKynau,MOHHbiM Hacoc 3, npn gtom 
L4npKynau,MOHHbiCi Hacoc 3 bxoaom m 
>KHAKO0THO-ra3OBbii?i CTpyCiHbiCi annapaT 2 

40 BblXOAOM nOAKJIJOHeHbl K HCTOHHklKy 1 

AeaspwpyeMOM >ki/iakoctm m BbixoAOM Hacoc 3 
noAKnroHeH k conny 4 >KMAKOCTHO-ra30Boro 
CTpyMHoro annapaTa 2. 

BaKyyMHbiM AeaspaTop BbinonHeH b BMAe 
Aera3npyHDLnero CTpy^Horo annapaTa 5, a 
45 ycTaHOBKa CHa6>KeHa l^uktiohom 6, noAahDinnM 
HacocoM 8 m HarpeBaTeneM 13, npn stom 
noAaioLi^nPi Hacoc 8 bxoaom noAKntoneH k 

HCTOHHHKy 1 f\^B^>^\j^UO\A XMAKOCTM, COnJIO 7 

Aera3npy to Libera CTpyMHoro annapaTa 5 
5Q noAKnfoneHO k HarpeBaTento 13, KOTopbiw b cbok) 
onepeAb noAKruoneH k BbixoAy H3 noAaraLAero 
Hacoca 8, BbixoA 10 Aera3npyraLAero CTpyMHoro 
annapaTa 5 noAKntoneH k BXOAy b 14MKJIOH 6, 

KOTOpblM ra30BblM BblXOAOM 1 1 noAKnioHeH K 

ra30BOMy BXOAy >KMAKOCTHO-ra30Boro CTpyMHoro 
55 annapaTa 2, a buxoaom >kmakoctm 12 - k 
noTpe6nTenjo AeaspupoBaHHOM >khakoctm, 
HanpMMep k napoBOMy KOTJiy SHeproycTaHOBKM, 
mjim KaKOMy-nn6o ApyroMy noTpe6nTeriHD. 

Cnoco6 CTpywHoPi Aeaspai^Hi/i pearin3yeTca 
cneAytOLAMM o6pa30M. 
60 fleaapupyeMaa >KMAKOCTb m MCTOHHUKa 1 
noAaeTca HacocoM 8 b HarpeBaTenb 13 m p,anee 
b conno 7 A©ra3npyKDLAero CTpywHoro annapaTa 
5. fleaspupyeMaa HarpeTaa >KHAKOCTb, ncTeKaa 
M3 conna 7, pacujupaeTca n co3AaeT 3a 
BbixoAHbiM ceneHneM conna 7 30Hy 
noHH>KeHHoro A^BneHna, b kotopom o6pa3yeTca 



pa3BHTafl noBepxHOCTb ra30BbiAeneHHH M3 
fleaspupyeivioCi xmakocth c qbopMi/ipoBaHweM 
raaonapoKMflKOCTHoro noTOKa c o&beMHbiM 
ra3onapocoAep>KaHMeM b CMecw He MeHee 0,8 m 
nepeBOflOM 3a cneT 3Toro napora30>KHAKOCTHoro 
noTOKa Ha CBepx3ByKOBOM pe>KHM TeneHi/m (KaK 
cneACTBMe CHUxeHna ckopocth 3ByKa b 
AByxcf)a3HOM ra30>KHAKOCTHoCi CMecu). 3aTeM b 
npoTOHHoPi nacTM A©ra3MpyfOLnero CTpywHoro 
annapaTa 5 opraHM3ynDT CKanoK AasneHna. I~lpn 
3tom TyiviaHonoAo6HbM napora30>KHAKOCTHOw 
noTOK b CKaHKe AaBneHHH npeob"pa3yeTCfl b 
>kmakocthoPi noTOK c ny3bipbKaivin rasa npn 
o&beMHOM ra30C0Aep>KaHHM b CMecu He conee 
0,70. Cpa3y nocne 3Toro >KHAKOCTHoi/i noTOK c 
ny3bipbKaMM ra3a noAaioT H3 Aera3i/ipyK)inero 
CTpyCiHoro annapaTa 5 b l^uktioh 6, rAe 
>km akoct h o Pi noTOK c ny3bipbKaMH ra3a 
MHTeHCMBHO 3aKpyHi/iBafOT, Hanpniviep nyTeM 
noAaHM noTOKa b u,hkjioh 6 nepe3 
TaHreHi4nanbHbiM bxoa. OAHOBpeMeHHO, nyTeM 
noAann L^MpKynfmnoHHbiM HacocoM 3 >kmakoctm 

H3 MCTOHHMKa 1 B COnflO 4 >KMAKOCTHO-ra30BOrO 

CTpyMHoro annapaTa 2, ooecneHWBatoT OTKaHKy 
ra3a H3 i^MKnoHa 6 n co3AaHne b HeM 
noHH>KeHHoro AaBneHkia, hto b coneTaHnn b 
3aKpyTKoPi noTOKa oGecnennBaeT HHTeHCHBHbiki 
otboa ra30Bbix ny3bipbKOB Ha noBepxHOCTb 
pa3Aena >KMAKOCTb-ra3 m BbiBOA BbiAennBLuero 
ra3a H3 141/iKnoHa 6. nonyneHHafl b 
>km akoct h o- ra 30 bo m CTpywHOM annapaTe 2 
raso>KMAKOCTHafl civiecb nocTynaeT H3 CTpyMHoro 
annapaTa 2 b mctohhuk 1 AsaapupyeMoCi 
>km akoct n, HanpuMep 6a k, rAe ra3 OTAenaeTCfl 
ot >kwakocth, a >kh akoct b BHOBb nocTynaeT b 
TexHonori/iMecKMM i4mkti p,ea3pau,v\\A . 

TaKUM o6pa30M, peann3yeTca ynpaBfifleiwibiki 
m KOHTporinpyeMbiPi npouecc AeaapauHM >khakoCi 
cpeAbi, Hanpniwep BOAbi, b cooTBeTCTBMM c 
onucbiBaeMbiM cnoco6oM CTpyMHOM Aeaopam/in. 

cDopwiyna M3o6peTeHM5i: 

1. Cnocoo" CTpyMHOM AeaspaijHH, 
BKnfOHahDLi4MM noAany >khakocth Ha 
AeaspMpoBaHne, co3AaHne 30Hbi noHHweHHoro 
AaBfieHMS m nocneAyHDLHne otboa 
AeaapMpoBaHHoCi >kmakocth m OTKaHKy 
>KMAKOCTHO-ra30BbiM CTpyfiHbiM annapaTOM 
BbiAe-n^BUjerocfl ra3a, OTJiMHafOLUMMcn TeM, hto 
3QHy noHH>KeHHoro AaBneHHH co3AafOT b 
Aera3npyK)LneM crpyMHOM annapaTe nyTeM 
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noAanw noA HanopoM b stot CTpyMHbin annapaT 
HarpeTow fleaspMpyeMow >khakocth, npn stom 3a 
cneT pacLuwpeHUfl Aeaapi/ipyeMow >khakocth 
co3AaioT 30Hy noHW>KeHHoro AaBneHHfl c 
o6pa30BaHneM b npoijecce pacu_inpeHna 

>KMAKOCTM pa3BHTOM nOBepXHOCTM 

ra30BbiAeneHna H3 AeaspwpyeMoiTi >kmakoctm, 
cjDopMMpoBaHneM raK3onapo>KMAKOCTHoro noTOKa 
c o6-beMHbiM ra3onapocoAep>KaHMeM b CMecu He 
MeHee 0,8 v\ nepeBOAOM 3a cneT 3Toro 
ra3onapo>KHAKOCTHOM CMeci/i Ha CBepx3ByKOBo£i 
pe>KHM TeneHna, 3aTeM b Aera3npyhDLneM 
CTpyCiHOM annapaTe opraHH3yfOT CKanoK 
AaBJieHM^ c npeo6pa30BaHneM b HeM 
napora30>KHAKOCTHOw cm ecu nepeA ck3hkom 
AaBneHM^ B >khakocthom nOTOK C ny3bipbK3MH 
ra3a 3a ck3hkom AasrieHMfl npn o6"beMHOM 
ra30C0Aep>KaHMM b CMecu He 6onee 0,70, nocne 
nero >khakoctho£i noTOK c ny3bipbKaMM rasa 
noAafOT b uukjioh, b kotopom nyTeM otk3hkm 
ra3a >KHAKOCTHO-ra30BbiM CTpywHbiM annapaTOM 
n 3aKpyTKH >KMAKOCTHoro noTOKa c ny3bipbKaMM 
ra3a 0opMnpyfOT 30Hy noHn>KeHHoro AaBneHUfi, 
b KOTopyK) opraHM3yHDT otboa BbiAennBLLieroc?! 
M3 Aera3kipyeMOM >kmakoctm ra3a. 

2. CTpyMHa5q ycTaHOBKa AeaapMpoBaHUfi 
>kmakoctm, coAepxaLAaa mctohhmk 
AeaspupyeMOM >kmakocth, BaKyyMHbiPi 
AeaapaTop, >KMAKOCTHO-ra30BbiM CTpyPiHbiM 
annapaT n i4npKyrifli4MOHHbiM Hacoc, npn stom 
i4MpKyrifli4MOHHbiM Hacoc bxoaom m 
>KMAKOCTHO-ra30BbiM CTpywHbiM annapaT 

BblXOAOM nOAKflKDHeHbl K HCTOHHMKy 

AeaspupyeMOM >kmakoctm m BbixoAOM 
14 n pKynfl 14110 HHbiw Hacoc noAKJiKJHeH k conny 
>KMAKOCTHO-ra30Boro CTpyMHoro annapaTa, 
OTfiMHafOLi^aficfi TeM, hto BaKyyMHbiCi AeaapaTop 
BbinoxiHeH b BMAe AerasnpyHJii^ero CTpyMHoro 
annapaTa, a ycraHOBKa CHa6>KeHa l^mkjiohom, 
HarpeBaTeneM m noAaH3LU,HM HacocoM, npw stom 
noAafOL^HM Hacoc bxoaom noAKJifoneH k 
ncTOHHMKy A^aspupyeMOM >km akoct m, conno 
Aera3npyHDLi^ero CTpyMHoro annapaTa 
noAKJiKDHeHO k HarpeBaTenio, KOTopbiM, b cbohd 
onepeAb, noAKiifOHeH k BbixoAy H3 noAajou^ero 
Hacoca, BbixoA Aerasnpyioii^ero CTpyMHoro 
annapaTa noAKfifOHeH k BXOAy b u.kiKnoH, 
KOTopbiPi ra30BbiM BbixoAOM noAKJifoneH k 
ra30BOMy BXOAy >KMAKOCTHO-ra30Boro CTpyMHoro 
annapaTa, a BbixoAOM >khakocth - k 
noTpe6nTerifo AeaspupoBaHHoPi >kmakoctm. 
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